demonstrate the presence of the event on the south side of Tethys (Kaplan and Kennedy 1996) . In France, elements of the event fauna were described from Uchaux in Vaucluse by d 'Orbigny (1840-42) Roman and Mazeran (1913) , and Amédro and Devalque (in Robaszynski et al. 2014) , who illustrate a number of the fig. 2 . Subdivisions of the Turonian chalks of Haute-Normandie (modified after Juignet and Bréton 1994, text-fig. 1) species present. Elsewhere in France, there are records from the Boulonnais (Amédro et al. 1978 (Amédro et al. , 1979 Amé-dro and Robaszynski 2000, 2001) , Artois (Amédro and Robaszynski 2006) , and Aube (Amédro et al. 1982) . We describe and figure representatives of the reussianum fauna from a series of localities in HauteNormandie (Text- fig. 1 ). Records of the presence of ammonites in Upper Turonian chalks, commonly referred to a Zone à Holaster planus, are to be found in the works of Hébert (for example 1875, p. 520), part of whose collection we describe below, and other Nineteenth Century authors. The most detailed record of the ammonites present was given by de Grossouvre (1901, pp. 123-4) , who, in his account of the cliffs of Haute-Normandie, wrote as follows: "L'assise supérieur est constituée par une craie marneuse à Terebratulina gracilis, Inoceramus Brongniarti, Spondylus spinosus, et se termine par un lit fossilifère assez constant dans la region et characterise par Sonneratia perampla (Am. Prosperianus, auct.), Scaphites Geinitzi et Rhynchonella plicatilis. Au-dessus, vient une assize peu épaisse de craie à Holaster planus, Micraster breviporus, Micraster corbovis, M. normanniae; dans les environs de Dieppe, M. Janet a recuilli à ce niveau des petites Céphalopodes." The "lit fossilifère assez constant" of de Grossouvre is the Senneville 2 Hardground of current lithostratigraphic nomenclature (Text-figs 2, 3; Juignet and Bréton 1994) . Jukes-Browne and Hill (1904, p. 296) note the similarity of this unit, as exposed at the top of the Côte Sainte Catherine in Rouen, and at Villéquier, to the Chalk Rock of southern England, the top of which is the source of a diverse Hyphantoceras reussianum fauna (Wright 1979 ).
STRATIGRAPHY
The lithostratigraphic terminology used here is that of Juignet and Bréton (1994) , as shown in Text- fig. 2 . Our own collection of material, described below, is from the Senneville 2 Hardground that marks the top of the Formation de Senneville on the coast at Sennevillesur-Fécamp (Text- fig. 1 ), and the base of the succeeding Formation de Saint-Pierre-en-Port. Text- fig. 3 is a detailed log of the sequence, showing the local lithostratigraphic divisions, and marker beds that can be recognised across the Anglo-Paris Basin (Mortimore 1986; Mortimore and Pomerol 1987) . The lower part of the succession exposed at Senneville (Text- fig. 3 ), at the 1-2 m level, is marked by two massively indurated, glauconitised hardgrounds which form the shore platform to the west of the cliff path. These are the Tilleul Hardgrounds 1-2 of Kennedy and Juignet (1974) (Bromley and Gale 1982; Gale 1996) , which also yields an abundant ammonite fauna locally (Wright 1979) . The overlying chalks of the basal Saint-Pierre-en-Port Formation at the 21-26 m level contain silicified Thalassinoides flints, equivalent to the Lewes Tubular Flints of Mortimore (1986) . Text- fig. 4 traces the changes in the succession along the Normandy coast from Étretat to Dieppe. The Senneville Hardgrounds, together with the underlying Étre-tat Hardgrounds are developed over an area to the west of the Fécamp-Lillebonne Fault. It will be seen that the succession increases in thickness from Étretat to Fé-camp, with the latter close to the fault line and the change to more basinal facies, as at Dieppe, where there are no hardgrounds, the thick succession of chalks with marl beds and flints including a full complement of the marker marls of the Anglo-Paris Basin succession.
THE FAUNA
We have seen 36 ammonites in all, in our own collections and those of the Sorbonne. Lewesiceras mantelli Wright and Wright, 1951 is numerically dominant, making up 36% of the assemblage, with Sciponoceras bohemicum bohemicum (Fritsch, 1872) making up a further 19%, and Hyphantoceras reussianum (d'Orbigny, 1850) 11%. The remaining species, are: Mesopuzosia mobergi (de Grossouvre, 1894) , Lewesiceras woodi Wright, 1979 , Subprionocyclus hitchinensis (Billinghurst, 1927 , Subprionocyclus branneri (Anderson, 1902) , Subprionocyclus normalis (Anderson, 1958) , Allocrioceras nodiger (F. Roemer, 1870) , Allocrioceras billinghursti Klinger, 1976, and Scaphites geinitzii (d'Orbigny, 1850) This ammonite fauna is typical of the Hyphantoceras reussianum Event, in the upper part of the lower Upper Turonian Subprionocyclus neptuni Zone. The dominance of Lewesiceras mantelli is a typical feature of assemblages from the correlative Hitch Wood Hardground at the top of the Chalk Rock of southern England. Apart from the species listed above, and described below, there is a further species from Haute-Normandie that is probably from the Upper Turonian: a 126 mm long phragmocone assigned to Baculites undulatus d 'Orbigny, 1850 , collected from a loose block on the beach at Életot and described by Bréton and Bavent (1985, p. 101, figs 1-3 Matsumoto, 1954, p. 82, pl. 14, fig. 1 fig. 5E , F) is a phosphatised internal mould of a phragmocone 43.7 mm in diameter. Coiling is moderately evolute, the umbilicus comprising 30% approximately of the diameter, shallow, with a low, flattened wall and rounded umbilical shoulder. The whorl section is compressed, with a whorl breadth to height ratio of 0.8 approximately, the inner and middle flanks feebly convex, the outer flanks converging to broadly rounded ventrolateral shoulders and a convex venter. There are three constrictions visible on the outer whorl of the specimen, set 90° approximately apart. They are very feeble, straight and prorsirsdiate on the inner and middle flank, but strengthen, sweep forwards, are concave on the outer flank and ventrolateral shoulder, and best-developed on the venter, where they are feebly convex, and associated with a very feeble adapical collar rib. The surface of the mould between successive constrictions is ornamented by numerous fine ribs, conspicuous only on the ventrolateral shoulders, where they are feebly concave, and on the venter, which they cross in a broad convexity. OUM KZ26704 (Text- fig. 5L , M) is an internal mould of half a whorl of phosphatised phragmocone 68 mm in diameter, and a 60° sector of body chamber with a maximum preserved whorl height of 52 mm. The coiling of the phragmocone fragment is moderately involute, the umbilicus comprising 29% approximately of the diameter. The umbilicus is shallow, the wall flattened, the umbilical shoulder quite narrowly rounded. The whorl section is compressed, with a whorl breadth to height ratio of 0.85. The greatest breadth is below mid-flank, the inner and middle flanks are feebly convex, the outer flanks flattened and convergent, the ventrolateral shoulders broadly rounded, the venter feebly convex. Two strong, narrow constrictions are present. They are deeply incised into the umbilical shoulder, straight and feebly prorsiradiate on the inner to middle flanks, flexing forwards and concave on the outer flank and ventrolateral shoulder, and crossing the venter in an obtuse linguoid peak.
There is a weak adapical collar rib on the ventrolateral shoulder. Successive constrictions are separated by strong, narrow ribs, an estimated 10 in number, primaries and long intercalated ribs, one of which branches on the ventrolateral shoulder. They are falcoid, straight and prorsirsdiate on the inner flanks, flexing back and then forwards to become markedly concave on the outer flank and ventrolateral shoulder, and projecting strongly forwards on the venter, where they weaken and form a 90° chevron. On the body chamber fragment, the same pattern of ribbing is present, with predominantly primary ribs, one of which bifurcates on the outer flank. The third fragment, OUM KZ20991, is still septate at a whorl height of 50 mm.
DISCUSSION: The larger of these fragments compare well with the lectotype at the same whorl height, the Westphalian example figured by Kaplan and Kennedy (1994, pl. 4) , and the better preserved holotype of Mesopuzosia gaudemarisi (Roman and Mazeran, 1913 (Anderson, 1902) . External mould (A, C) and contemporary plaster cast (B, D), SP, Hébert Collection, from Fécamp. E, F, L, M, Mesopuzosia mobergi (de Grossouvre, 1894). E, F -OUM KZ20992; L, M, OUM KZ, 26704, both from the Upper Turonian neptuni/plana Zone Senneville 2 Hardground at the top of the Formation de Senneville at Senneville. G, H -Subprionocyclus normalis (Anderson, 1958) , SP, Hébert Collection, from Fé-camp. I -Subprionocyclus hitchinensis (Billinghurst, 1927) , OUM KZ26706, cast of a specimen in the collections of the Muséum d'Histoire Naturelle, le Havre, from Puys, 3km northeast of Dieppe. J, K, P-R -Lewesiceras mantelli Wright and Wright, 1951 The whorl section is depressed reniform, with intercostal whorl breadth to height ratios of around 1.1. Eight primary ribs per whorl arise at the umbilical seam and strengthen into massive subspinose umbilical bullae, perched on the umbilical shoulder. These give rise to a single coarse primary rib that is straight and prorsiradiate across the inner to middle flanks, strengthening, projecting forwards, and concave on the outer flank and ventrolateral shoulder, and crossing the venter in a broad convexity. One or two weaker ribs may be tenuously linked to the bullae, and there are also weak intercalated ribs on the outer flanks, ventrolateral shoulders, and venter. The strongest bullate primary ribs are succeeded or preceded by strong constrictions, bestdeveloped on the ventrolateral shoulders and venter.
DISCUSSION: The coarse strongly bullate primaries and strong intercalated ribs immediately distinguish the species from co-occuring Lewesiceras woodi Wright, 1979 (Text- fig. 5N , O), as discussed below.
OCCURRENCE: Upper Turonian, neptuni/plana Zone. The geographic distribution extends from Northern Ireland to southern and eastern England, France, Germany, The Czech Republic, Poland, Ukraine (Crimea), European Russia, Kazakhstan, and, possibly, Austria.
Lewesiceras woodi Wright, 1979 (Text- fig. 5N 
DESCRIPTION:
The specimen is a phosphatised internal mould 14 mm in diameter, with traces of a green, glauconitic coating. Coiling is very involute, the umbilical wall convex and outward-inclined, the whorl section compressed reniform, with a whorl breadth to height ratio of 1.25, the greatest breadth below midflank. There are four narrow constrictions per half whorl, straight on the inner flank, and concave on the outer flank, projected forwards across the ventrolateral shoulder and crossing the venter in a broad convexity. The constrictions are preceded by a narrow collar rib that originates at a very feeble umbilical bulla. There are up to four ribs between successive constrictions/collar ribs, which they parallel. They are very feeble, and obvious only on the outer flanks, ventrolateral shoulders and venter.
DISCUSSION: The present specimen differs in no significant respects from the paratype of comparable size (Wright 1979, pl. 6, fig. 6 Billinghurst (1927, p. 516, pl. 16, fig. 1 ). Paratype BMNH C32293 is the original of Billinghurst (1927, pl. 16, fig. 2 ), from the same horizon and locality. Paratype BMH 23156 is from the 'Middle Chalk of Kent'.
MATERIAL: OUM 26706, a cast of a specimen in the collections of the Muséum du Havre, from the "Craie à bioclasts abondantes, à petites silex cornues" of the cliffs north of Puys, 3 km north-east of Dieppe.
The specimen is an internal mould of one flank of an individual with a maximum preserved diameter of 34.5 mm approximately. The adapical 120°s ector is body chamber. The coiling is very involute, the umbilicus comprising 14% approximately of the diameter. The whorl section is very compressed, the inner and middle flank region very feebly convex, the outer flanks flattened and slightly convergent, the ventrolateral shoulders broadly rounded. The venter is not preserved. Ribs arise on the umbilical wall, and strengthen into umbilical bullae, minute at the adapical end of the outer whorl, but stronger and better differentiated on the adapertural part. They give rise to one, two or three ribs, and additional ribs intercalate. The ribs are fine, mere lirae on the phragmocone, but strengthen on the body chamber. They are prorsiradiate, straight on the inner flank, flexing back at mid flank and forwards on the outer flank, where they are feebly concave, and strengthen progressively. The ventrolateral shoulder is damaged, but there is a single row of barely differentiate ventrolateral clavi on the phragmocone in places, but not, so far as can be seen on the body chamber. fig. 12 ; pl. 7, fig. 2 (with synonymy). (Anderson, 1958) ; Amédro and Devalque in Robaszynski et al., p. 158. TYPE: the holotype is the original of Anderson, 1958, p. 268, pl. 25, fig. 8, 8a, housed fig. 5G , H) is a fragment of body chamber with a maximum preserved whorl height of 42.7 mm. Coiling is very involute, the umbilicus small, shallow, with a low, convex wall and narrowly rounded umbilical shoulder. The unfigured fragment has prominent bullae that project into the umbilicus and give rise to flexuous prorsiradiate ribs, either singly or in pairs; the inner flanks are poorly preserved in the figured fragment. The ribs are broad, flat, strengthening progressively across the flanks, and linking to feeble inner, and much stronger outer ventrolateral clavi, from which a broad rib projects forwards to form an obtuse ventral chevron with a strong siphonal clavus at the apex.
Subprionocyclus normalis
DISCUSSION: The compressed whorl section, involute coiling and broad, flexuous ribs separate these fragments from other species that occur in Haute-Normandie. They compare well with the holotype (Anderson 1958, p. 268, pl. 25, fig. 8) , and specimens from the Chalk Rock of southern England (Wright 1979, pl. 5, fig. 12; pl. 7, fig. 2 fig. 1 ; non pl. 1, fig. 14= Allocrioceras schlueteri (Windmöller, 1882) . 1989. Allocrioceras strangulatum Wright, 1979; Kaplan, p. 79, pl. 4, fig. 3 ; pl. 7, fig. 2 fig. 5A ,B), the other labelled "couche G, p. 151".
DESCRIPTION:
The first specimen (Text- fig. 6A , B) is an internal mould of a slightly curved body chamber fragment 26.1 mm long, preserved as a pale cream-coloured phosphate. The maximum preserved whorl height of 10.5 mm, the whorl breadth to height ratio 0.75. The dorsum is broadly rounded, the flanks feebly convex, converging to the more narrowly rounded venter, to give a compressed ovoid intercostal whorl section. The rib index is 4-5, the ribs weak and transverse on the dorsum, strengthening across the dorsolateral margin, and feebly prorsiradiate on the flanks, across which they strengthen progressively. All of the ribs bear small, sharp ventral clavi, linked across the venter by a low, broad, transverse rib. Toward the adapertural end of the fragment, an interspace is wider and deeper than the others, and is a poorly defined constriction, most obvious on the flanks and venter. The second specimen (Text- fig. 6C, D) is in similar preservation, and is part phragmocone, 19.4 mm long, slightly curved, with a maximum preserved whorl height of 7.6 mm and a whorl breadth to height ratio of 0.87. The dorsum and venter are broadly rounded in intercostal section, the flanks feebly convex and converging towards the venter to give a whorl section comparable to that of the previous specimen. The rib index is 4.5. The ribs are feebly prorsirsdiate and feebly convex on the flanks, across which they strengthen. Of the nine that are well-preserved, six have well-developed ventral clavi, two very weak clavi, and one lacks a clavus. The ribs are broad and transverse on the venter. DISCUSSION: Allocrioceras strangulatum Wright, 1979 , is a junior synonym of nodiger. The holotype is BMNH C79490, the original of Wright 1979, pl. 1, fig.  13 , from the Upper Turonian neptuni/plana Zone fauna of the Chalk Rock of Hitch Wood, near Hitchin, Hertfordshire. Complete individuals of Allocrioceras nodiger are coiled in an open, elliptical criocone, most or all ribs with septate ventral spines, the ribs occasionally linked in pairs at spines; there are occasional constrictions. Allocrioceras billinghusti Klinger, 1976 , the second Allocrioceras species recognised in Haute-Normandie, is coiled in a low helix, the ornament markedly asymmetric as a result. Ribs with well-developed septate spines alternate with those with no, or feebly developed spines.
OCCURRENCE: Upper Turonian neptuni/plana Zone. There are also records from southern England, northern France, the Münster Basin in Germany, Poland, and Kazakhstan.
Text- fig. 6 . A-D, Allocrioceras nodiger (F. Roemer, 1870) TYPES: The holotype, by the original designation of Klinger (1976, p. 32) , is the original of Geinitz (1874, pl. 35, fig. 16 ). The originals of Geinitz (1874, pl. 35, figs 13, 14) are paratypes; the latter is referred to Allocrioceras nodiger (F. Roemer, 1870). All three specimens are housed in the collections of the Staatlichen Museum für Mineralogie und Geologie, Dresden, and are from the Upper Turonian Strehlen Limestone of Saxony, Germany. They were refigured by Kaplan (1989) and Wilmsen and Nagm (2014). Paratype BMNH C32298 is the original of Billinghurst (1927, pl. 16, fig. 7 ), from the Upper Turonian neptuni/plana Zone fauna of the Chalk Rock of Hitch Wood near Hitchin, Hertfordshire. A further two paratypes, SAM Z1598 (Klinger 1976, pl. 9, fig. 2) and SAM Z2069, are from the Middle Coniacian of KwaZulu-Natal, South Africa.
MATERIAL: OUM KZ20981, from the Upper Turonian neptuni/plana Zone Senneville 2 Hardground at the top of the Formation de Senneville at Senneville.
The specimen is a 38 mm long fragment of phosphatised phragmocone with a maximum preserved whorl height of 18 mm. The whorl section is compressed oval, the coiling in a very shallow, open helix. The rib index is six. The ribs are narrower than the interspaces, and markedly asymmetric as a result of the helicoid coiling. They are weak and prorsiradiate on the inner whorl face, strengthening and markedly convex on the upper whorl face, and straight and markedly prorsirsdiate on the outer whorl face. Alternate ribs bear a pair of tubercles, one on the lower part of the face, the other close to the junction of the outer and lower whorl face. The ribs on the lower face weaken, and are very feebly concave. fig. 7C, D) is typical. Coiling is in a low helix. The whorl section is circular. The inner whorl face is near-smooth, with very faint traces of crowded transverse riblets, and some deepened interspaces. Ribbing strengthens across the upper whorl face, and differentiates into two categories of prorsirsdiate rib on the outer whorl face. Major ribs are broad, and bear traces of the flat-toped bases of two rows of septate spines, separated by up to four weaker, nontuberculate ribs.
DISCUSSION: The ornament of these fragments is very typical of H. reussianum, and matches that of more complete specimens figured by Kaplan and Schmid (1988) , who discusses differences from other species.
OCCURRENCE: Upper Turonian neptuni/plana
Zone fauna of the Chalk Rock and correlatives in southern England, Linconshire and Yorkshire; northern and southeastern France, Germany, the Czech Republic, Poland, northern Spain, Russia, and, possibly, Sakhalin and Tunisia.
Family Baculitidae Gill, 1871 Genus Sciponoceras Hyatt, 1894 TYPE SPECIES: Hamites baculoides Mantell, 1822, p. 123, pl. 23, figs 6, 7 , by original designation by Hyatt, 1894, p. 578 . (Fritsch, 1872) (Text- fig. 7K-O) 1872. Baculites faujassi Lamarck var. bohemica Fritsch, p. 49, pl. 13, figs 23-25, 29, 30. 1979 . Sciponoceras bohemicum (Fritsch) DESCRIPTION: All of the specimens are phosphatic internal moulds of body chamber fragments, with whorl heights of 9.6 to 25 mm. The whorl section is feebly ovoid, with the venter more narrowly rounded than the dorsum. The whorl breadth to height ratio is 0.75 to 0.80. In the smaller specimens, such as OUM KZ21002 (Text- fig. 7K ), the primary rib index is three. The ribs are relatively weak on the dorsum, which they cross in a broad convexity, strengthen across the dorsolateral margin, and are markedly concave on the inner flank, from which they project strongly forwards, flex back and are convex on the ventrolateral shoulder, strengthen, and cross the venter in a broad convexity. Additional ribs intercalate, to give a rib index of 4-5 at the ventrolateral shoulder. OUM KZ20998 (Text- fig.  7O ) is interpreted as a feebly and more densely ribbed variant, the flank ornament interrupted by a longitudinal groove, the result of non-lethal shell damage in life. The ribbing on the outermost flank, ventrolateral shoulder and venter consists of delicate prorsiradiate ribs that sweep back and are convex across ventrolateral shoulders and venter; the ventrolateral rib index is six to seven. Single ribs are periodically strengthened on ventrolateral shoulders and venter, and are succeeded by feeble constrictions. OUM KZ20999 (Text- fig. 7L -N) is the largest fragment of the species described to date. The ornament is as in the previous specimen, relatively weak, the rib index six at the ventrolateral shoulder, with a rib periodically strengthened, and succeeded by an incipient constriction. Constrictions are better-expressed on the smaller body chamber fragments, presumably those of juveniles. Wright and Kennedy, 1981 (p. 115, pl. 31, figs 4-6, 8, 10, 11, ?7; pl. 32, figs 9, 10, 12-15) 7A , B) is a near-complete adult 24 mm. long. The body chamber is stout, and relatively short, with a maximum preserved whorl height of 11.1 mm. The umbilical wall is feebly concave, the umbilical shoulder narrowly rounded, the flanks flattened and subparallel, the ventrolateral shoulders broadly rounded, the relatively broad venter feebly convex. Narrow, prorsiradiate flank ribs may bifurcate low on the flank, flexing forwards, and dividing into up to three secondary ribs on the outer flank and ventrolateral shoulder. The ribs bear feeble bullae at the point of branching on the adapertural end of the shaft and on the adapical part of the recurved sector. Additional ribs intercalate on the ventrolateral shoulders and venter, and all ribs are fine, even, and near-transverse on the venter. A larger body chamber fragment (Text- fig.  7G , H) is 32.7 mm long, with narrow prorsiradiate flank ribs that bifurcate low on the flank and link to small ventrolateral bullae. These give rise to pairs of fine ribs, with a single rib typically intercalating between successive pairs. All ribs are feebly concave on the ventrolateral shoulder, and cross the venter in the feeblest of convexities. The largest fragment (Text- fig. 7D , E) is a body chamber fragment 41.5 mm long, with very subdued ornament, and does not develop ventrolateral tubercles.
Sciponoceras bohemicum bohemicum

DISCUSSION: Sciponoceras bohemcium anterius
DISCUSSION: The present material falls within the range of variation of Scaphites geinitzii recognised by Kaplan et al. (1987, p. 10) The original of Text- fig. 7A , B, matches their pl. 1, fig. 1 
